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Hond eneigies and departure from the additivity rule 
in hydrocarbons. Kh..S..Magdacu’yan (Karpov Phys.- 
Chem. Inst., Mowuw). Zhur. Fis. Khim, 24, 1224-38 
(193). A new set of bond energies is proposed, based on 
the value of 170 keal. for the sublimation heat of diamond: 
H~-H 104; C—C 8&1; CC 145 5; Ce 195; C—H 97.5; . 
CH, 87.5 & 2; C Haus & 3: =H, 99 X 4. This 
set gives correct values (within 0.2 kcat./mole) for the heats 
of formation of all normal satd. hydrocarbons and of 
GH Pos. CP) and weg. ON) departures from additivity 
are obtained by comparing cated. valtics with heats of ; 
combustion (Rossini) and of hydrogenation (Kistlakawsky) 
for various comps, For butadiene, the additive hydro- 
genation heat is [(2 x 84) 4. (4 X 97 5) + (2 X 1.5)) = 
\(2 I + (2X US Ay} 62. The exptl. value is 
Oe.) and thus the | Tesonatiog CNeTRY is 4.0, which is in good ~ 
agrecnient with § 4.2, the value obtained frora the combustion 
heat. For iso satd. compds., tables show that (1) a Me 
group in the 2-pasition does not give noticeable departures 
from additivity; a shift of the group towards more central , 
positions gives No Et groups give stronger NY, This ' 
effect is possibly duc to steric hindrance. (2) The pres- 
ence of iwoor three Me groups on 3 2-C atom gives Pte. &. 
EtCMey) but a N effect is displayed by PrCMeEt and simi- 
lar compds. {%) Two Me groups on 2 neighboring C- 
afoms give a N effect. This NV cftect decreases when the 
Me groups are moved away from cach other along the 
chain. Cyclopentane gives Vo = 6.5, whereas cyclohexane 
gives Ve (1.6 (strain). Substitution of Me groups at a 
double bond gives / tubout 1). This 2 effect increases 
with the no of substitutions and is stronger for asym. than 
for sym, substitutions (hyperconjugation and steric effects). 
Allcyciic compds. with | double bond give ?’ eficcts. Mols. 
with isolated double beads give efforts which are appro. 
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the sum of the effects duc to cach double bond, e.g. foe 
fimanene P = 6.4 whereas ? = 2S for Mer: CH: and P = 
3.2 foe MeC:CUMe. Mols. with conjugated double 
bonds present large effects (resonance). The caled. 
resonatice energy of Calle is 38 7 (from combustion) and 
38.6 (from hydrogenation), SubstituQons of Mc, Et, and 
Pr groups in the Colle cing give 2° eflects | Conjugation 
of Coll, with a double bond gives 7? ctleets styrene, 4) 
Data also show that hyperconjugation i more important 
with triple than with double bonds Allenes present VY 
effects (approx. @). Allyl ale. gives Vo = 005, which is 
anomalous. Resonance between vine and | carbouyt 
groups is 340 keal. (caled. for McCH:CHCHO! For 
Et,O the resonance energy is 4.8 keal. Rewmance energies 
E of various rudicals are caled with the help of the pro- 
posed set of bond energies and the data of Steacie, Roberts, 
and Sewure, Boe Un — Una and Une U = Di where 
Us is the exptl. heat of formation of the radical; Ux aca 
is the caled. value based on the additivity rule; U is the 
heat of formation of the mol. with satd valences; Dis the 
dissocn. energy into radicals. A proof of the consistency 
of the set of bond energies (and in particular of the value 
170 for the sublimation heat of diamond) is provided by the 
good agreement between caled. and exptl. dissocn, energics; 
this agreement is obtained without special assumptions. 
Michel Houdart 
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USSR/Chemistry - Aromatic Hydrocarbons Jul 52 


"Examination of Aromatic Hydrocarbons by the Elec- 
tronic Gas Method," Kh. S. Bagdasar'yan, (letter to 
the Editor), Physicochem Inst imeni L. Ya. Karpov, 
Moscow 


Zhur Fiz Khim, Vol 26, No 7, pp 1053-1056 


In aromatic hydrocarbons, the T-electrons are "free", 
analagous to valence electrons in metals. This sug- 
gests, the author states, that the clectronic gas 

method be applied to an examination of the properties 
of aromatic hydrocarbons. Use of this method to cale 


2ker1s 


polynuclear aromatic hydrocarbons led to results co- 
incident with the results of quantum-chem calcs. 
However, the electronic gas method does not reflect 
differences in the energies of conjugation of iso- 
meric hydrocerbons. This method gives lower values 
of & for hydzocarbons like pyrene and perylene than 
the method of molecular orbits. For hydrocarbons in 
which the eromatic nuclei are conjugeted together, or 
with a double bond, the electronic gas method gives 
results approximately coincident with the results of 
the molecular orbits method. Calcn of the potential 
energy of electronic gas, the author states, will 
permit more precise computations by the electronic 
gas method. This, he adds, is being done. 
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F: times as fast in AcDRt, and 
4 times as fast in-AcOH aa in CAT. Yn acctoné the rate of 
droop ts twice thatin: Cticondcin CCh, PhjyCihy, di- 
byty! phthalate, and pseudocumene about the same as in 
CR. With decreasing canen. of Bz,O, in CyHy the yield 
of B2OH decreases. In AcOEt euch a relarion dass not 
hold for either CO, cr BrOH. Ata concn. of 0.185 mole! 
in Ph,CH, the vield of HzO}! i; twice that in Cees obs 
dibutyl phthalate bo times, in tene F tines, 
acetone mya Par Ass abt . The osoghi s60¢ 
tia it ttog te WO 2) eee woo Ugdt, ame at, 
‘yay more: in BasCbts. 6s bess: vtone fy tess; and an 
AcOH auf AcVEt, ty iess. Decompn. in tne presence of 
vinyl comps. in CH, at 75° results in a decreased yield 
of BeOH and CO,. These reactions dre attributed to 4 cham 
deeompn. of BQ. There are 2 tyres of deeane-n 
vuniing) cecompn of percvicte inti de ce cr radiate, an! 
teractiun: of Peroside with o mot, , Feucting components. 
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7 1609. Mechanism of poroxido, initiation during (i) 
vinyl polymerisation, K.S. BAGHASAR’YAN. Zhur.. 4 pe’ 
Rubber Abstracts liz. Khim, 1958, 27, 2-0; Chemo Pek Berlin, (ALE 
1955, 6, 748. The polymerisation is dependent on 
April 1954 the dissociation of ee peroxide into raalicals, By 
Synthetic Rubber addition of these radicals tu the unsaturated 
and Like Froducts wonomers, a2 chain reaction is started, and the 
dependence of the speed of this reaction un the 
concentration of monomer is explained by the 
presence of a bi-smolecutar reaction between radical 
and vinyl compound. ‘The speed cannot be greater 
than the primary dissociation into muicals, but 
rather smalter, ¢.g., if the initially formed radicals 
take part in some other reaction before addition to 
the double bond. ‘They can react with each other to 
form diphenyl! and cathon dioxide, or initiate the 
chain-polyimerisntion, MI 
eae ty ee eet 
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~ Authors — ng Bagdasaryan, Kh. 5., and Milyutinskaya, R. I. 


my Title =: Photochemical Reactions uf carbon tetrachloride with vinyl 
a4 j _ Compounds : ee 


@ Periodical ©: Zhur, Fiz. Khim. 28, Ed. 3, 498-506, March 1954 


Abstract The exposure of carbon tetrachloride mixtures to the effect of 
: et vinyl compounds leads toa more or less considerable increase in 
_ the rate of polymerization or the formation of carbon tetrachloride 
addition products with double bond. Typical is the behavior of 
styrene and vinyl butyl ether. Styrene dissolved in carbon tetra~ 
chloride polymerizes much faster than in an inert solvent. The 
molecular weight of polymers decreases simultaneously, Styrene is 
& photoactive component; the ‘crease in the rate of polymerization _ 
“4s. caused by the increase in the rate of formation of primary radi- - 
cals... Vinyibutyl ether mixed with carbon tetrachloride forms an 
addition product with canposition ratio of 1:1, The rate of 
reaction is proportional to the first degree of light intensity, 
ths thermal — 
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‘Abstract 
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_ coefficient is close to one. It is a chain reaction, The quantun 


yield increases during thi reduction in the ether concentration 

and reaches several thousands in diluted solutions. Hexachloroethane 
chloroform, and allyl chloride also accelerate the photo~ 
polymerization of vinyl canpounds but to a much lesser degree than 
carbon tetrachloride. Seven USSR references. Table, graphs. 


The L. Ya. Karpov Physico-Chemical Institute » Moscow, USSR, 


dune 19, 1953. 
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. BAGDASARYAN, Eh. S-- - - ee ee eae eae ee 


M  USSR/Chemistry 
M cera ai | | 
B authors Milyutinskaya, 2. I., and Bagdasaryan, Kh. S. 


Title t Study of the mechanism of radical reactions. Part 3, « Decomposition of 


_ benzoyl peroxide and its P, p’-dinitro- and p, p'-dimethoxy-derivatives 
in’ benzene and nitrobenzene. 


Periodical 1 Zhur. Fiz. Khim., 28, Bd. 5, 797 = 800, May 1954 


See Abstract _§ The decomoosition of -be 


derivatives in benzene 


of radical reactions, 


ble effect on the rate of radical reactions. 
of the van der Waals ra 


: . Institution t The. L. Ya. Karpov Physico-Chemical Institute » Moscow, 


Submitted _ t- duly 3, 1953 
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charged skeletons The entire cloud 
of T forms a system of conjugated electronic spheres cen- 
tered on the midis line cf ohonds Pred of electroms ferns dpfad ae gorges: 
withio-a. sphere is: considered= “ost; the -Kinetic-energyf 63°F 
Of Lis detd. by the statistical method. The potential energy 
of Vis calod. from the clectrostetie interactions of the I with 
"the pos. skeletons and each other, The energy assood. 
with overkipping of I and e-electrons is consifered schemat« 
- teally. For several mol, types the distribution is givert of 
Tamong the bonds (spheres) corresponiing to min. energy” 
The bond length decreases as the electron d- increases. The 
distribution of electron d. is mainly deid. by the repulsion 
. between Land adjucent bonds. In substituthen on the ben- . 


vem reg the substituent dther creates 
hirect ly conn 


anew pox. center 
‘ ne Fi anges the eflective charge 
o. i ring ator through its inductive effect. Disalscement of 
electron pairs in heterp~atems attached to thr ring dors not 
oceur in mols, of FRNHs, PhOw, or PhCI, but takes place 
(for NHs or OH, but not CH apon introduction into the 
Ting of Q second electronrg. substituent or in the transition 
Hope during reaction with a cationoid reagent. 

: T.W. Lowebere. Tr. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


CIA-RDP86-00513R000103010011-4 


EEE. pose Re 


SNE oat prea ne eo 


"APPROVED FOR RELEASE: 06/06/2000 


im: 


SPS: SE UT STE FE 


eee eee LThe activation aheoey a reaction of yaciggys. Rie S. ; 
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f ae wostt, Akud: Nank S.S.S.R. 1955, 69-74.— = 


‘A ncthad is proposed of characterizing hydrocarbon mols. a 
nd raticala with conjugated bonds, Every mol. group is. . 
characterized by a nondimensional valic. the donjugation 
coeff, ‘Lhe coujugation-cocifs, ure consected with a group 

index of the bond through which the mol. groups are bound, 
and the localization energy of electrons on the given atoms. 
The connection between (he 2 values is given gtaphieally. \ 

A reacting system is studied as if it were a quasiinol. with a 


} conjugated systein of bonds. ~ Tit analogy witirhydrmcarbons 


with conjugated bonds, the energy of the reacting system 
can be expressed as an energy sum of the principal re- 
action complex (e.g., the quasially! radical, 2 sees | ere, & 

_ complex), independent of the attached Ri, R, groups, and 
the reaction conipicx conjugation energy with the groups 
R, and Ry,” In strongly homolytic: reactious, the con- 
jugation energy during the course of the reaction is as- 
“sumed to be capable of being represented as a lincar func- 
tion of 2 variables, a and y, that depend on the nucleus 
configuration. . The conjugation energies of Ry and Ry, in 
their initial and final forms, ure parsureters of this function, 

a +> =.4, throughout the reaction. . a and y assume 
definite values in the ietermediate stage, these valttes satis 
“fying the above relation, and the same value for the whole 
series of reactions of a giver type. This leads up to the 
Polanyi rule, to the “reactivity series of radicals. The 
location of the mols. ard radicals in the reictivity Series is 
detd. by the conjugation corff. values of the Ry and Re: 
“& groups. A semiempirical formula: is proposed for the 
evaluation of the activation energy of the radical addn. 
to a double bond, using the conjugdtion coclf. In the pres- 
ence of polar groups in the reacting mols., the conjugation 
i= CDEEEY is epsamed to be incapable of being expressed by a 
linesr finetian of the a and y vaviables. “The deviations 
fren regularities of rigidly homolytic reactions of inols. 
and sadicals contg. polar groups are connected with a and + 
~ not being expressible as linear furietions. WOM. S. —: 
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: 77 Disitibotion of abeorbed ecaeigy ia radiaitonal ra 


. ton. > Ty“ -and 3. Bards: vat, 
Tae prince al abaZ RGAE NS S8 P1955 
\ 183-05.—Kineths of polymerization of Cl: CMcCO,Me. 

’ - PhCH; CHy, and Ciy:CHOAc either 


with BtOAc, CH, and CCA, were examd. under yradiati eee 
from Co, @ rate of palimerization In PHCH:CH;, of 
' “CHa: CMeCO,Me systems in'CCl, rises 7) 


through a max. in 
Tespect to compn. of the soln; such curves cannot be ex- 


plained by primary radical formation from the initial com- 
ponents. - Equations are-derived for formation of primary 
Ta mponent mixts., by taking into uccount are : 
distribution of the absorbed radiant energy. The equation . 
is well supported by the expti. data which ure shown graphi- ° 
cally. The yichi of primary, initiating radicals per 100 ev, 
'- of absorbed energy are; PHC: CH, 0.4, CHa: CMeCOMe 
.*8.6, Cis: CHOAc 5.0. The capture of radi 


cals was ut- ? 
tained in some of the runs by the use of diphenylpicrytny- 
drazyl. : : a : : Kosvlapoff 
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BAGDASAR' YAN, Kh.S, 


‘ “Gonnection between the structure of the molecules and their re~ 
activity in the polymerization processes, Usp, khimn, 1 tekh, volin, 
n0,2262-80 '57, (MIRA 1122) 

(Molecular structure) (Polymerization) 
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USSR/Physical Chemistry - Radiation Chemistry, Photochemistry, 
Theory of Photographic Process. 
Abs Jour: Referat. Zhurnal Khimiya, No 3, 7268. 


Author : 
Inst : 
Title : 


T.S. Nikitina, Kh. S. Bagdasar'yan. 
Onc 


Addition of Carbon Tetrachloride to Vinylbutyl Ester under 
y -Radiation Action. 


Orig Pub: Zh. fiz. khimii, 1957, 31, No 3, 704-707. 


Abstract: A product of addition of carbon tetrachloride to vinylbutyl ester 
(I) in the gproportion of 1:1 is formed by the action of j~ -redia- 
tion of CoO on mixtures of I and CCl. The reaction rate de- 
pending on the mixture ccmposition passes through a maximum at 
65 mol. % of CCly3 the yield from such a mixture is 4500 per 100 
ev of absorbed energy. The yield of radicals from I and from the 
equimolecular mixture of I and CCl, is 4.8 and 13 (determined 
with diphenyl picrylhydrazyl) . A chain reaction mechanism is pro- 
posed. See also RZhKhim, 1956, \45. 
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Studies on the mechanism of radical reactions, Part 4: The mecha- 
nism of formation of diphenyls in the decomposition of benzoyl and 
4enitrobenzoyl peroxides in benzene and nitrobenzene [with summary 
in English]. Zhur. fiz, khim, 31 no.5:1019~1026 My '57, (MIRA 10:11) 


1. Mziko-khimicheskiy institut im, L, Ya, Karpova, Moskva, 
(Benzene) (Benzoyl peroxide) 
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Krongauz, V. Ac, i ral ae 20--104-4-41/63 

Energy Transfer on the Occasion of the Radiolysis of Benzoyl 

Peroxide Solutions (Peredacha energii pri radiolize rastvorov 
perekisi benzoila) 


Doklady Akademii Nauk SSSR, 1957, Vol. 114, Nr 4, 
pp. 829-832 (USSR) 


Under the influence of ionizing radiation upon organic 
solutions the primarily absorbed energy may ve transferred 
from one component to another. In order to determine the : 
influence which the quality of the solvent exerts upon the 
energy transfer, the authors studied the radiolysis of 
benzoyl peroxide solutions in benzol, cyclohexane and ethyl- 
acetate. The radiolysis was carried out by y-rays Co O in the 
absence of air. The initial velocity of the peroxide 
decomposition was measured iodometrically. Its decomposed 
amount did not exceed 10-20% of its initial concentration. 
Figure 1 shows the dependence of the initial velocity of the 
radiolysis on the initial concentration. The benzoylperoxide 
absorbs part of the total energy absorbed by the solution, 
this part corresponding to the electron share of the peroxide 
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AUTHORS: Krongauz, V. A., Bagdasar'yan, Kh. S. 20-5-27/48 
te ee ey 
_ TITLE: Radiation Chemical Effect of Excitation Energy Transfer 


in ThreeComponent Solutions ( Radiatsionnokhimicheskiy effekt 
perekhoda energii vozbuzhdeniya v trekhkomponentnykh 


rastvorakh). 
PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 5, ppe 817-819 (USSR). 


ABSTRACT: {The authors showed already in preliminary works (reference 
1-2) that with the radiolysis of solutions of benzene-super- 
oxide in benzene the primary absorbed energy is transfered 
from the excited benzene molecules to the molecules of 
superoxide. In order to closer study the mechanism of energy 
transfer of the radiolysis of the three-component benzene + 
phenantrene + benzoyl-superoxide, the present work 
investigates the kinetics of the radiolytic decomposition 

of benzoyl-superoxide of these compounds within e@ wide range 
of phenantrene concentrations. (0 - 1 mol/l) with three 
different concentrations of benzoyl-superoxide (0,0125 3 
0,0083 ; 0,0042 mol/l). The radiolysis of the solutions was 
carried out under the influence of y - rays of 600° with 


Card 1/3 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


APPROVED hea ee foes cde oa eer Se 00513R000103010011-4 


BF eP at ee Bo Haase és SS alent aes sit at Se Nass as Serer 


Radiation Chemical Effect of Excitation Energy Transfer 20~5=27/18 
in Three-Component Solutions. 


no air present. The differential dose was 1,5.10'? eV/ml. sec. 
A diagram shows the dependence of the initial velocity of 
the radiolysis of benzoyl-superoxide on the concentration 

of phenantrene for three concentrations of superoxide. With 
increasing concentration the velocity of radiolysis 
decreases at first, passes aminimum and then increases 
linearly. The authors study seven processes occuring with 
the radiolysis of the compounds investigated. They take the 
following simplified conditions as basis: As the concentra- 
tion of benzoyl-superoxide in the solution is small the 
decomposition of the superoxide by direct influence of 
radiation can ve neglected. The decomposition of the 

excited molecules of benzene and phenantrene to their 
radicals is not taken into account because of the small 
yield of radiation of the radicals of these hydrocarbons, 
The excited phenantrene molecules obtained by means of two 
certain (mentioned) reactions are kinetically identical. A 
formula is given for the velocity of the radiolytic 
decomposition of benzoyl-superoxide and it is specialized 
for sufficiently great concentrations of phenantrene. In the 
end the authors still estimate the mean life of the 
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Bagdasar'yan, Kh.S. SOV-77-3-5-13/21 


ee a, 


The Mechanism ofthe Action of Dye-desensitizers (K mekha~ 
nizgmu deystviya krasiteley-desensibilizatorov) 


Zhurnal nauchnoy i prikladnoy fotografii i kinematografii, 
1958, Vol 3, Nr 5, pp 381-382 (USSR) 


Roferring to R.C. Nelson's recent article on the clectron 
affinity of dye-desensitizers, the author points out that 
one of his own works, published in 1944, deals with the 
same eubject and arrives at much the same conclusions. 

There are 3 references, 1 of which is Soviet and ¢ American. 


Moskva y Fiziko-knimicheskiy institut imeni L.Ya. Karpova 
(The Physico-Chemical Institute imeni L.Ya. Karpov) 


June 3, 1958 


1. Photographic emulsions--Processing 
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Milyutinskaya, R. I., Bagdasar‘yan, Kh. S., 76-32~2-29/338 
Kopytovskiy, Yu. a 


Investigation of the Mechanism of Radical Reactions 
(Issledovaniye mekhanizma radikal'nykh reaktsiy) 
V. Decay of l-Nitrobenzoylperoxide in Toluene 

(Vv. Raspad perekisi h-nitrobenzoila v toluole) 


Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 2, ppe 428-432 
(USSR). 

Data were obtained in earlier works by the authors (refsrence 1) 
which prove the assumptions of rederence 3 concerning the scheme 
of the formation of diphenyl in the decomposition of nitroben= 
zoylperoxide and its substituents in aromatic solvents according 
to (1) and (2). The radical occuring in (1) and (2) can ina 
special case also be a benzoate radical, The there obtained re= 
sult agrees with the mechanism of the formation of nitrobenzoic 
acid (according to reactions (1) and (2), where K denotes a 
nitrobenzoate radical) from reaction (3). In this connection the 
following problem appaers: can a nitrobenzoate radical dissolve 
out a movable hydrogen from the alkyl group belonging to the avo= 
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Investigation of the Mechanism of Radical Reactions 76-32-2-29/38 
Ve Decay of -Nitrobenzoylperoxide in Toluene 


matic ring? In order to solve this problem the authors investi* 
gated the decomposition of hnitrobenzoylperoxide in toluene 
partly deuterized in the methyl group, as well as in toluene 
partly deuterized in the ring. The results obtained showed 
without any doubt two ways for the formation of nitroberzoi: 5 
acid? the reaction (3) that is R = NOSC Hy» R, = cH, and the 


reaction (4). Data are given by means of which the share of 
nitrobenzoic acid obtained py reaction (1) as well as the 

kinetic isotopic effect in this reaction can be determined. 

The equations (5) and (6) for the deuterium content in nitzoben= 
zoic acid (obtained in the toluene deuterized in the ring or the 
methyl group) are given. From these the equation (7) for the isc= 
topic effect is obtained. The values calculated according to this 
equation are within the limits of from 1,79 to 2,17. The isstopic 
effect in the reaction of the dissolving out of hydrogen from the 
toluene by the NO5C cH) C00 radical (reaction (k)) is equal to 1,92. 


The share of the nitrobenzoate radicals which react according to 
reaction (3)-in the concentration of peroxide in the solution from 
0,16 M and loo® —- amounts to 0,365. 

Card 2/3 The work was discussed with S. S. Medvedev. 
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Investigation of the Mechanism of Radical Reactions 76~-32-2-29/38 
Yo Decay of h-Nitrobenzoylperoxide in Toluene 


There are 1 table, and 7 references, 2 of which are Soviet. 


ASSOCIATION: Physico-eh-emical Institute imeni L. Ya. Karpov, Loscow 
(Fiziko-khimicheskiy institut im. L. Ya. Karpova, vos kva) 


SUBMITTED ¢ December 12, 1956. 


ee LisNitro,compounds+-Decomosition 2. Benzoyl peroxide--Decomposition 
3. Toluene--Chemical reactions 
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Krongauz, V. A., Bagdasar'yan,KheSe 16=32-3-36/43 . 


The Radiolysis of Solutions of Tertiary Butyl Peroxide 
(Radioliz rastvorov perekisi tretichnogo butila) 


Zhurnal Fizicheskoy Khimii, 1958, Vol 32, Nr 3, 
Pp o717 (USSR) 


It had already been shown earlier that upon y-radiation 

of benzoyl solutions (in benzene) ya transition of the 
primarily absorbed energy excited benzene molecules 

to the molecules of peroxide ,takes place. It is interesting 
to find out whether the taking up of energy of benzoyl 
peroxide is to be traced back to the presence of the weak 
peroxide bond or to the aromatic molecular structure of 
peroxide. In order to verify the assumption that the former 
is not the cause, the investigations in benzene and cyclo- 
hexane solutions mentioned in the title were performed. The 
concentrations of the solutiong were 0902 -0—5 mol/1$ the 
y-radiation was obtained by CoS, From the small yield 

of the radiati on,@aceyr of tert-butyl peroxide in benzene 
and cyclohe:angecy: be concluded that no energy transfer 
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The Radiolysis of Solutions of- Tertiary Butyl Peroxide 


ASSOCIATION: 


SUBMITTED: 


from the solvent to peroxide takes place. In connection 
with the earlier observations, it can be maintained that 
especially effective transfer's of excitation energy only 
take place in cases where both solution components possess 
an aromatic structure. Individual data of concentrations, as 


‘well as energetic quantities and measurements are given. 


There are 3 references, 1 of which is Soviet. 


Fiziko-~xhimicheskiy institut im. L. Ya. Karpova,Moskva 
(Moscow, Mit sakhactee, ~ Institute imeni L. Ya. Karpov) 


February 21-1957 
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AUTHORS : Sinitsyna, Ze Ac, Bagdnear‘yan, Kho So SOV/76~32~6-20/46 
TITLE: The Determination of the Velooity Constant of the Elementary 


Reactions in Methylacrylate Polymerization (Opredeleniye 
konstant skorostey elementarnykh reaktsiy polimerizatsii 
metilakrilata) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Volo 32, Nr 6, pp. 1319-1327 
(USSR) 


ABSTRACT: It was found earlier that the photopolymerization of methyl- 
acrylate proceeds with a constantly increasing velccity. De~ 
terminations of the reaction conatants were conducted by 
Matheson et ale (Ref 2), Mellville et al. (Refs 3, 4), and 
by Mahadevan and Santhappa (Ref 5). The problem is investi- 
gated at a certain concentration ef the initiator (dinitrile 
of azodiisofatty acid) a given-length of the molecular chain, 

a given initiation velocity and mean life of the kinetics 

chains. From the experimental part may be seen among other 
things that the polymerization velocity was determined by 
dilatometric methods. The experimental arrangement is repreaent- 
ed schematically. The mean life of the kinetic chains was 

Card 1/3 determined according to the method cf intermittent illumination, 
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The Determination of the Velocity Constant of the Zlementary Reactiene in 
Methylecrylate Folymerization 


by using a collection of slotted disks. The cbtained functions 
of the logarithm of the polymerization velocity versus the 
logarithm of the concentration of the initiater are plotted 

in a graph. In the caloulations the author proceed from the 
equation by Khauvink. Agreement is foundwth the data by 
Furman and Mesrobian (Ref 8). The initiation velocity is de- 
termined from the duration of the induction period in the 
presence of a,a’-diphenyl~f-picryl hydrazylo From a compari: 
aon of the initiation velocity with the decomposition ve~ 
locity of the dinitrileazefatty acid the efficiency cf initiae 
tion is determined. The mean life of the polymer radicals 

was computed from an equation which is derived from measure= 
ments carried out according to the above mentioned method at 
a continuous or a discontinuous illumination. From the: 

values obtained the kinetic constants for the given case are 
computed. They are compared in a table with the data cotain- 
ed by other authors. There are 6 figuras, 4 tables, and 

12 references, 5 of which are Sceviet. 
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* AUTHORS: Krongauz, V. Ace, Bagdasar'yan, Kh. So SOV/76-3 2~-8-22/37 


TITLE: The Investigation of the Radiochemical Effect of the Excitation 
Energy Transfer in Binary Systems by Means of the Polymerization 
Method (Issledovaniye radiatsionno-khimicheskogo effekta 
perekhoda energii vozbuzhdeniya v dvukhkomponentnykh sistemakh 
metodom polimerizatsii) 


PERIODICAL: asad fizicheskoy khimii, 1958, Volo 32, Nr 8; Ppo 4863-1868 
(USSR) 


ABSTRACT: Continuing earlier papers the investigation mentioned above was 
carried cut to further explain the corresponding problems; the 
authore investigated the radiation polymerization of styrene 
alone as well as together with methyl methacrylate in the pre- 
sence of benzoyl peroxide and the dinitrile of azoiso fatty 
acid. The polymerize (sot was carried out under the influence of 
}-rays of CooO at 30,2°C in the dilatometer described already. 
The experimental results show that the addition of 0,01 mole/? 
of the peroxide to styrene increases its polymerization rate 
by a factor of three, i. e. the formation rate of the radicals 


Card 1/3 (initiating the polymerization) is increased by a factor of nine. 
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In the case of an addition of dinitrile no energy transfer from 
the solvent +o the dissolved substance was found. This is (as 
in earlier papers) explained by the fact that the nitrile does 
not contain an aromatio ring (like the peroxide), as the role 
of the energy acceptor is dependent on the aromatio structure. 
In connection with the observations made by T. S. Nikitina 

and Kh. S. Bagdasar'yan (Ref 6) the time course of the common 
radiation polymerization of styrene and methyl methacrylate is 
investigated. An addition cf styreneconsiderably decreases the 
polymerization rate. The star‘ing rate is calculated according 
to an equation by Melville (Melvil) (Ref 12). A difference 
between the data obtained and those by Nikitin and Bagdasar ‘yan 
is explained by e difference between the methods employed. An 
agreement of the data obtained with those by Walling (Uoling) 
(Ref 9) is found. Finally the authors express their gratitude 
to S. Se Medvedev, Member, Academy of Sciences, USSR. 

There are 4 figures and 18 references, 5 of which are Soviet. 
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Bagdasar'yan, Kh. Se wo 4 SOV/76-32~11-24/32 


The Inhibiting Effect and the Structure of Inhibitors 
(Ingibiruyushchiy effekt i stroyeniye ingibitorov) I. Kinetics 
of Inhibited Polymerization (I. Kinetika ingibirovannoy poli- 
merizatsii) 


Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 11, pp 2614-2623 
(USSR) 


In the present paper a method suggested already earlier by the 
author (Ref 1) is further developed for the investigation of the 
subject mentioned in the title.- The described method serves for 
the analysis of kinetic data of inhibited polymerizations and 

is similar to the method by Kice (Kays) (Ref 2), so that by 

some modifications of the final equation the equation mentioned 
by Kice may be obtained. The method makes possible a good 
classification of the function of the inhibition reaction 

versus the concentration of the inhibitor. Moreover, the values 
q and A, (q = coefficient of the "regeneration" of the reaction 


chain) can be determined for various values of the inhibitor. The 
values a, q and a. Were calculated for two different inhibitor 


oe 
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concentrations in polymerizations of methacrylate (Ref 6), 
methyl methacrylate (Ref 2), and vinyl acetate (Ref 3); they 
are given in a table (fable 1). It was found that the inter- 
esting conelusions on secondary reactions in the case of an 
inhibition may be obtained from a comparison of the kinetic 
data and the length of the polymer chains. The inhibiting 
mechanism apparently consists (in vinyl acetate by isopropy} 
benzene) in a separation of the mobile hydrogen atom from the 
isopropyl benzene molecule by a polymer radical. Corresponding 
to the obtained data (Table 1) the formed dimethy1l~phenyl- 
methyl radical reacts with the polymer radical. There are 

4 figures, 2 tables, and 6 references, 3 of which are Soviet. 


Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskva 
(Physico-Chemical Institute imeni L. Ya. Karpov, Moscow) 


May 30, 1957 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4 


So TER RSS ANF as WOE EN SS MERE Pea es NaS Od 


2A aS Bae Lea PDS SE eee 


3(4) 


_ AUTHORS : Sinitsyna, 2. A., Bagdasar'yan, Kh. S. SOV/76-32.-12-2/32 
pris Pease Et) 
TITLE: The Inhibiting Effect and the Structure of Inhibitors 


(Ingibiruyushchiy effekt i stroyeniye ingibitorov) II. The 
Inhibited Polymerization of Methyl Acrylate (II. Ingibirovannaya 
polimerizatsiya metilakrilata) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 12, 
pp 2663 ~ 2672 (uSssR) 


ABSTRACT: A study was made of hydrocarbons with an unstable hydrogen 
atom, hydrocarbons with condensed or conjugate rings and 
nitro-compounds. The reactivity was compared with the hy dro- 
carbons in which deuterium was substituted. R. I. Milyutinskaya 
determined the deuterium content. Because of contradictory 
results it was not possible to determine whether the formation 
of polymers was by disproportionation or combination of 
polymer radicals. In the case of hydrocarbons with an unstable * 
H-atom the cooperation of the latter in the polymerization ; 
process has been confirmed: triphenyl deutero-methane hag a 
weaker effect than triphenyl methane. ~ Fluorene and triphenyl 

Card 1/3 methane have an inhibiting effect whereas diphenyl methane, 
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dibenzyl and toluyl nitrile are 
or conjugate ring hydrocarbons 

from anthracene to p 
diphenyl, m-diphenyl~-benzene an 
This gradation corresponds to the series 


rule,Hammett's constant 
dgeutero-benzene are equally effective. A 


polymeric radical does not take place in 
(Ref 14) assumed a binding of the polyme 
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(Ref 12). Amines and phenois (phenol, aniline; 
diphenyl ether, hydroquinone, triphenyl carbinol) have no 

inhibiting effect a-naphthol inhibits, but naphthalene and 
a-fluoronaphthalene do not. All nitro-compounds inhibit. The 
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polymerization by 


the transition of an H-atom from the phenyl ring to the 


this case. C. Price 


ric radical to the 


phenol ring with a simultaneous formation of an inactive 
radical. Bartlett and Hammond (Ref 16) assumed a binding of 


tro-group. How- 
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effect of electron-acceptor substituents on the reaotion heat 
was confirmed. With all inhibitors studied one molecule 
interrupts two kinetic chains. - Professor S. 5. Medvedev 
cooperated in an advisory capacity. There are % figures, 

3 tables, and 17 references, 6 of which are Soviet. 
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Bagdasar ‘yan, Khristofor Stepanovich 


(Theory of Radical Polymerization) Mascov, 


fTeoriya radikal 'noy polimerizatsil 
4,000 copies printed. 


Izd-vo AN SSSR, 1959- 297 p. Errata slip inserted. 


Sponsoring Agency: Akademiya nauk SSSR. Institut nauchno-tekhnicheskoy 


informateil. 


Ed.: 9.9. Medvedev, Neademician; Ed. of Publishing House: A.L. Pankvitser; 


Tech, Ed.: I.Fe Kuz ‘min. 


PURPOSE: ‘This book is intended for scientists working in the field of polymer 


chemi stry e 


COVERAGE: ‘This monograph reviews the present state of the theory of radical poly- 
merization in. connection with the general theory of radical reactivity. 
he first part of the pack covers the chemistry of eleme 
their kinetic characteristics and the polymerization kinetics and length of 
polymeric chains formed under different conditions, The second part discusses 
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Theory of Radical Polymerizatior gov /2649 


PART I. KINETICS AND MECHANISM OF POLYMERIZATION 


Ch. I. Polymerization Kinetics and the Mean Length of Polymeric Chains 5 
1, General characteristics of elementary reactions 5 
2, General characteristics of polymerization kinetics 9 
3, Initial stationary rate of polymerization ll 

4, Mean length of polymeric chains 15 

5, Distribution function for polymeric molecules 19 

. Determination of Pn from the viscosity of polymer solutions 2h 

Ch. Il. Reaction of Polymerization Tnitiation 29 
. Methods for determining rates and efficiencies of initiation 29 

352 


2, The theory of primary recombination 

3, Initiation mechanism in solutions 

i, ‘Initiation with benzoyl peroxide 

5, Initiation with azo compounds 
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5(4),' 21(8) S0V/20-127-5- 32/58 
AUTHORS: Krongauz, V. A-, Bagdasar'yan; Kh. 5S. 
FRR ren, 
TITLE: The Transfer of Excitation Energy and the Sensitization of 
Chemical Reactions in the Radiolysis cof Solutions of Aromatic 
Azocompounds 


PERIODICAL : ey Akademii nauk SSSR, 1959, Vol 127; Nr 5; pp 1047-1050 
USSR 


ABSTRACT: In preceding papers (Refs.1,2) the authors investigated the 

: radiolysis of benzoyl peroxide dissolved in benzene, and found 
a considerable sensitization to ocoure The decay rate of benzoyl 
peroxide was twenty times as high as sorresponded to the direct 
action of the radiation. It was concluded herefrom that the 
solvent transfers energy on to the dissolved substance. Accord- 
ing to reference 6, small additions of phenanthrene and 
anthracene decrease the velocity of the radiolysis, because 
(Ref 7), they are also energy acceptors. For the purpose of in- 
vestigating the influence of the structure of the dissolved 
substance on the energy transfer, the radiolysis of the follow- 
ing aromatic azocompounds was carried out: Phenylazotriphenyl 
methane (PhATM), diazoaminobenzene, benzyiphenyl triazene, and methy1~ 
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phenyl triazene. Radiclysis was carried out by means of f - 

rays of co60 in solutions from whichar had been carefully re~- 
moved. The primary yield of decay products pez 100 ev of ab- 
sorbed energy Was determined. Figure 1 shows the course taken 
by the radiolysis of PhaATM . The yield in decay products in- 
creases rapidly up to a PhATM concentration of 0.01 mol/l, after 
which it becomes linear. This course which provea a more in~ 
tense decay of PhATM then would correspond ito radiation, ccn- 
firms she opinion that benzene transfers its excitaticn energy 
to PhATM. The radiolysis of benzoyl peroxide is considerably 
hampered by the addition of PhATM, which is proof of the faci 
that the latter is just 9s active an enexgy acceptor as benzoyl 
peroxide. DAB, BPhT, and MPhT do net decay with noticeable 
velocity under the action of }-rays (Table 1). In the case of 
azobenzene a transisomerization which increases linearly with 
irradiation (Fig 2) occurs during irradiation. The results ob- 
tained prove that, between the structure of the molecule and iis 
ability of taking up the energy of eiectron excitation and’ 
utilizing it for the carrying out cf chemical reactions, there 
is no direct connection. There are 2 figures, 2 tabies, and 
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The Transfer of Excitation Energy and the Sensitization of Chemical Reactions 
in the Radiolysis of Solutions of Aromatic Azocompounds 
13 references, 8 of which are Soviet. 
ASSOCIATION: Nauchno-issledovatel! skiy fiziko-khimicheskiy institut im. 
L. Ya. Karpova (Physico-chemical Scientific Research Institute 
imeni L. Ya. Karpov 


PRESENTED: April 15, 1959 by S. 5S. Medvedev, Academivian 


SUBMITTED: April 11, 1959 
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544) s/076/60/034/01/043/044 

AUTHORS 1 Bagdasar! : B004/B007 
Wilyutinskaya, Rete 

TITLE: A New Method of Investigating the Reactivity of Organic Com- 


pounds to Radicals 


ghurnal fizicheskoy khimii, 1960, Vol 34, Nr 1, pp 234 - 235 
(USSR) 


ABSTRACT: The authors describe 4 variant of the method of competitive 

reactions, which was worked out by themselves. It is based 

upon the application of tagged radicals and the determination 
of the reaction products by means of isotope dilution. Thus it 
is possible to use the tagged radicals in low concentration VW 
(0.01 ml/1), 80 that the reactions of these radicals may be 
neglected. The authors describe carrying-out of their method 
in the case of the reaction of the phenyl radical with aro- 
matic compounds. A table gives the data for the reaction of 


benzoyl peroxidel in a mixture of benzene + CClas nitroben- 


zene + COLys naphthalene + COlys and cumene + CCl, at 400°. 


PERIODICAL: 
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A New Method of Investigating the Reactivity of $/076/60/034/01/043/044 
Organic Compounds to Radicals BO04/B007 


The reaction conatants found agree with the data obtained by 
employing other methods. At present the authors employ the yf 
method described for systematic investigations. There are 

1 table and 3 references, 1 of which is Soviet. 


ASSOCIATION: 


Piziko-khimicheskiy institut im. L. Ya. Karpova Moskv« 
(Institute of Physical Chemistry imeni L. Ya. Karpov, Moscow) 


SUBMITTED: June 18, 1959 
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Milyutinskaya, R. I., Bagdasar'yan, 


the authors tried in the present case, 
to obtain a direct proof of the formation 


n the reaction of benzoyl peroxide with secondary 
hod and the reaction with diphenyl- 


amines. The polymerization met 
and the kinetic isotope effect in tha 


picryli, c,asine were applied, 
exchange of the hydrogen atoms in the amino group ¥ 
R-deuterium aniline snd N-deuteriun diphenylamine 
out with heavy water, X, o('-diphenyl-(- 
and the corresponding hydrazyl (DPPH) waa 
according to the method of Renn- 


produced by E- A. Mistryukov 
Goldschmidt (Ref 8). The polymerization kinetics of methyl- 
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s/076/60/034/02/021/044 
B010/B017 


ee 
Investigation of the Mechanism of Radical Reactions. VI. On the 


Reaction Mechanism of Benzoyl Peroxide With anines 


1960, Vol 34, Nr 2, PP 405-412 (USSR) 


Ss. P. Gambaryan (Refs 4,2) had already observed that amines react 
with benzoyl peroxide. 0. A» Chaltykyan (Ref 4) and Horner 
found that free radicals are formed in this connection. 
ction kinetics proper has been little investigated 


in centinuation of previous 


ith deuterium 
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68856 
Investigation of the Mechanism of Radical Reactions. s/076/60/034/02/021/044 
VI. On the Reaction Mechanism of Benzoyl Peroxide BO10/B017 
With amines q 
methacrylate! initiated by the benzoyl peroxide aiphenylanine 
mixture was investigated according to tpe dilatometric method by 
%. Ae Sinitsyna. The value k = 1.17°10 “exp (- 16400/R8T) 1/mol sec. 
(1) was obtained for the bimolecular constant of the reaction with 
diphenylamine, and the value k = 1.86°104exp (= 10700/RT) 1/mol 
sec. (4) with aniline. A comparison of the constant of the re- 
action rate (Tables 1,2) shows that the constant does not change 
in the exchange of protium with deuterium, i.e. no isotope effect 
takes place, and thus the transition of hydrogen from the amine to 
benzoyl peroxide does not influence the reaction rate. Kinetic ex- 
periments on the reaction of benzoyl peroxide with anilines substi- 
tuted in the ring have also been carried out (Table 3). The con- 
stants of the Arrhenius equation for the benzoyl-peroxide reactions 
with amines are mentioned (Table 4), and the reactions are dis- 
cussed from the point of view of the reaction theory of electron 
transition. The benzoyl-peroxide reaction with diphenylamine takes 
place clearly with the formation of free radicals which are capable 
of cleaving off the hydrogen atom from DPPH*H, end which effect a 
polymerization of methylmethacrylate. The efficacy of the benzoyl 
Card 2/3 peroxide diphenylamine mixture in bringing about the polymerization 
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Investigation of the Mechanism of Radical Reactions. $/076/60/034/02/021/044 
VI. On the Reaction Mechanism of Benzoyl Peroxide BO10/B017 


With Amines 
of methylmethacrylate wns found to be about 0.001 at 25°. A paper 
by A. S. Kus'minskiy and L. G. angert is mentioned in the text. 
There are 4 figures, 4 tables, and 19 references, 9 of which are 
Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskva (Institute 


of Physical Chemistry imeni L. Ya. Karpov, Moscow) 
SUBMITTED: May 12, 1958 


Card 3/3 


e' ite ee ae tt SEF Shy ate Cat £3 
ecay poor mene nies 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


"APPROVED FOR RELEASE: 06/06/2000 CI 


LPS ESTRELA EE: ET 


A-RDP86-00513R000103010011-4 


Sete FRESE SEEING UA TBE Tn ein pus a 


DP AES 


s/016/60/054/05/26/038 


B010/B003 

S. PPP) 7 
AUTHORS: Sinitsyna, Zo Ao» Bagdasar'yan, Kh. S. f 
ose —— ' 


TITLE: The Inhibiting Effect and the Structure of sciaeeine | 
III. Inhibited Polymerization of Vinyl Acetate 


PERIODICAL; Zhurnal fizicheskoy khimii, 1960, Vole 349 NOo 5e 
pp. 1110-1116 


TEXT; Continuing a previous paper the authors investigated the inhibited 
polymerization of vinyl acetate. They measured the initial rate of 
polymerization in the presence of different inhibitors, and determined ue 
the mean length of the polymeric chains viscosimetrically. Data on the 
polymerization of vinyl acetate (at 50°C; concentration of the monomer 

of 10.5 moles/1; initiator: azoisobutyric acid dinitrile) are given in 
Table 1. The rate of initiation was determined with diphenylpicryl- 
hydracil (Figo 2), and the induction period was measured (Table 2)o 

fable 3 gives experimental data on the inhibition of the polymerization 

of vinyl acetate at 50° in the presence of 107°1072 moles/1 of azoiac- 
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Inhibitors. III. Inhibited Polymerization B010/B00 
of Vinyl: Acetate 


butyric acid dinitrile by different inhibitors. The authors found that 
each molecule of the inhibitor tears two kinetic Chains, and that the 
latter are not regenerated. Each chain forms a polymeric moleoule. 
Substituents of electron donors and acceptors increase the reaotivity 
ef the phenyl ring with respect to the polyvinylacetate radical, i.e@.. 
‘ they increase the effeot of the inhibitor. The quantity kx/kp for W 
nitrobenzene is higher by 3 orders of magnitude than that for other 
benzene derivatives, As already found in the polymerization of methyl- 
acrylate, the effect of substituents in nitrobenzene obeys the Hammett 
law (€ = 0.76). The reactivity of the polyvinylacetate radical exceeds 
that of the polymethylaoryl acy ioe by 3-4 orders cf magnitude. The 
authors established that kp/kg! 2 = 0.275 for vinyl acetate at 50°C, 
A scheme for the reaction between polymeric radicals, benzene 
derivatives, and hydrocarbons is suggested. There are 4 figures, 3 
tables, and 16 references; 6 Soviet, 8 American, and 2. British. 


SUBMITTED ; July 23, 1958 
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3004/3068 
AUTHOR: Bagdasar'yan, Kh. S, 
aes en RECT ai ES " " TY 
TITLE: Relative Reactivity of Radicals 


PERIODICAL: ghurnal fizicheskoy khimii, 1960, Vol. 34, No. 7; 
pp. 1517-1525 


TEXT: In this paper, the following problem is discussed; Hitherto, no 
experimental method has been available for the direct determination of 
the relative reactivity of different radicals with a molecule having 
saturated valences. Only a comparison of the absolute rate constant or 
activation energy is possible, the experimental determination of which is 
difficult. An equation for an indirect comparison of the reactivities of 
radicals with a number of saturated molecules was suggested by Szwarc and 


others (Refs1)s1 
log(k /« ) = n log(k /x Gs 
BAAS RA, RoAs’ BoA, 


where kp A is the rate constant of the reaction of radical Ry with the 
Toi 
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Relative Reactivity of Radicals 3/076/60/034/007/021/042/Xx 
B004/B068 


nolecule Aye The meaning of the constants k with the remaining subscripts 
is analogous; A, 4g the molecule used as standard; n is a constant. On the 


basis of experimental data on the reactions of polyvinyl acetate and poly- 
methyl acrylate radicals with aromatic nitro-compounds it is shown that the 
value n in equation (1) has no physical significance and is not. constant 
either. The possible phyeignt significance of n is investigated. If the 
free activation energy AFF (equation 4) is ysed instead of the rate con- 
stants k in equation (1), with AFF = E - TAS (5), then one obtains: 
(Epa 7 Baia) - MASE g 
i rc) Vi 


1 1 


- ast ‘i ) (6). Application of the equation rast = BE + y (8) usual for 
2,0 


liquid phases, with B and y being constants for a given temperature, yields 
nasi 4.72 (9). Aast A is the change of entropy; AE, , 38 the 
ivo i ivo io 


change of activation energy when, in a number of similar reactions, 
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Relative Reactivity of Radicals §/076,'50/034/007/021/042/xx 
B004/3068 


molecule A, reacts instead of molecule A,. 8B is a factor. Using (9), (6) 


is transformed to yield (1 - PER ASA, =» n({i - By AFR asAy (10). 


AED ALA is the difference between the activation energy of the reaction 
Vivo 


of radical R, with A, and the activation energy of R, with Aye By and By 
are the P-values (from equation 9) for the reactions with the radicals B, 


and Rye The activation energy ER a, 037 also be calculated from the dif- / 
, Vai 


ference between the energies of the initial and the transition state: 


- (U, + T, yy C44) (ut is the transition-state energy} 
i Ai 


-_ 


E = U 
RA, R,A; 


v are the energies of the initial states of R, and Ass respectively). 


Ls iemed © 
1 i F J 
The following equation is obtained: Ras” TRA )/(U, - Uy joe ie n[(1 
| f t ) 1 (42) th f tion 
7 B)/(1 - B,)| [hay - TRO )/(0, - Uy )- | . The fractions 
c) i ° 
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Relative Reactivity of Radicals 3/076/60/034/007/021/042/xx 
B00 4/B068 


containing U indicate the ratio of the variation of the energy level of the 
transition state to the variation of the energy level of the initial state — 
for the transition from molecule Ay to molecule Avy and are defined as 


the "susceptibility" of the reaction of a given radical (or icn) to the 

structure factor (e.g., a substituent) within the series of a given type 

of molecule. If 5, ; 5, are introduced for this susceptibility, one ob- 

; 1 

tains: n(1 - B,)/(1 - B,) = (6, ~- 1)/(8, - 1) (13). If B, becomes equal 
2 1 R, R, 1 

to Bos especially if B, = B, = 0 (isentropic reaction), n is the relative 


susceptibility of the reaction under participation of radicals R, and R, 
to the structure factor of a general series of molecules with which the 
radicals react. In the general case, however, n (as well as Hammett's con- 
stant) has no simple physical significance. There are 2 figures and 

12 references: 5 Soviet, 4 US, 1 British, and 2 Canadian. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L.Ya. Karpova (Physico~ 
chemical Institute imeni L. Ya. Karpov) 

SUBMITTED; September 29, 1968 
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s/020/60/132/05/45/069 


B004/B011 
57 450 0(8) 
AUTHORS: Krongauz, V~. Ae» Bagdasar'yan, Kh. S. 
TITLE: Excitation Energy Transfer and Sensitization of Chemical 


Reactions in the Radiolysis of Organic Disulfide Solutions 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Now 55 
pp» 1136-1139 


TEXT: The authors found in previous investigations (Refs. 7, 2) that 
highly reactive substances in benzene solution gave a higher radiation 
yield than corresponded to the direct action of radiation, and therefore 
they concluded upon a transfer of excitation energy by benzene. Here, 
these investigations are continued for diphenyl disulfide, dibenzyl 
disulfide, and dibenzoyl disulfide. To prevent the radicals from recombin- 
ing, diphenyl picry1l hydrazyl was added. Radiolysis was carried out by 
means of gamma radiation of Co O, the radiation yield per 100 ev was 
determined by measuring the reduction in concentration of diphenyl 
picryl hydrazyl with the aid of an Ch-4 (SF-4) spectrophotometer. Fig. | 
shows the experimental results which confirm the energy transfer. Fig» 2 
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Excitation Energy Transfer and Sensitization s/020/60/132/05/45/069 
of Chemical Reactions in the Radiolysis of BO04/BO011 
Organic Disulfide Solutions 


illustrates the linear dependence of the disulfide decomposition on 
concentration. Equation (1) is written down for the quantity of the 
resulting decomposition products, taking account of the following con- 


stants: k, - rate of formation of excited benzene molecules, Ky - rate 


of their de-activation, ky rate of energy transfer, KA and ke rate of 


de-activation and dissociation of excited disulfide molecules. Table 1 


specifies the values for ky/k, and ky ke/(k) + ke) At least 2 excited 


benzene molecules are formed every 100 ev. The CHy group does not 


prevent the energy from migrating to the S-S group, 48 is confirmed by 
equal values for diethyl disulfide and dioctyl disulfide. Furthermore, 
the authors studied the action of the benzoyl peroxide addition. As is 
shown in Fig. 3, the decomposition of benzoyl peroxide decreases with 
rising disulfide conoentration, with the dibenzoyl disulfide exerting a 
stronger protective action. Fig. 4 shows that there is no linear depend- 
ence of the resulting decomposition products on concentration but a 
dependence according to equation (3). The strong protective action of 
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dibenzoyl disulfide is not clarified as yet. A. N. Silant'yeva assisted 
in the experiments. The authors thank V. N. Vasil'tyeva for supplying the 
disulfide materials. There are 4 figures, 1 table, and 6 references: 

4 Soviet, 1 British, and 1 American. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 


PRESENTED: February 6, 1960, by S.S. Medvedev, Academician 


SUBMITTED: February 6, 


1960 
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1960. 


International symposium on macromolecular chemistry- Moscow, 


Mezhdunarodnyy simpozium po makromolekulyarnoy khimii, SSSR, Moskva, 14-18 iyunya 
1960 g; dokledy i avtoreferaty- Sektsiya II. (International Symposium on 
Marranolecular Chemistry Held in Moscow, June 14-18; Papers and Summaries) 
Section II. [Moscow, Izd-vo AN SSSR, 1960] 559 pe 5,500 copies printed. 

Sponsoring Agency: The International Union of Pure and Applied Chemistry, Com- 

mission on Macromolecular Chemistry 


Tech. Ede: T.Ae Prusakova. 


FURPOSE: This book is intended for chemists interested in polymerization rer 
actions and the synthesis of high-molecular campounds. 


CQVERAGE: This is Section Il of a multivolume work containing papers on macro- 


molecular chemistry; The papers in this volume treat mainly the kinetics of 


various polymerization reartions initiated by different catalysts or induced 
by radiation. Among the research techniques discussed are electron paramagnetic 
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24, 774 ra . 


AUTHORS: Baggdasar 


PITLE: _On the problem of gr 
field 


PERIODICAL: Referativnyy zhurnal, 


Moscow, 1960, 4i-44) 


tubes of 3 - 4 mm in diameter. 


ultrasonic field, increases considerably ; 
raised by about a factor of 6 as comp 
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owing single-crystals of zinc in an ultrasonic 


Metallurgiya, no. 3, 1962, 19, abstract 3A101 


(v sb, “Primeneniye ul'traakust., k issled. veshchestva", no. 12, 


the Bridgeman method in sealed glass 
After melting the upper portion of the crystal, 
The displacement speed of the single 
+ temperature was 520°C. Speci- 

m crystals to determine compres- 
ngth of erystals, grown in an 

for instance. the elastic limit is 
ared to a crystal grown without application 
specimens annealed at 350 C, grown 
had been merely subjected to 


TEXT: - Zn single-crystals were grown by 


sne ultrasonic oscillator was switched on. 
crystal in the furnace was 37 mn/hour. The tes 
mens, 7 - 8 mm high, were prepared from the grov 
sive strength, It was established that the stre 


of an ultrasonic field. An investigation of 
in an ultrasonic field, and of specimens. which 
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On the problem of growing ... 4006/4102 


ultrasound, shows that the strengthening effect is removed only in the latver ; 
ease, In the former specimens, the presence of a great amount of domain ‘ 
boundaries in the crystals proves that in these crystals the dislocation density if 
is higher than in crystals which had been grown without applying an ultrasonic 

field. 


T. Kolesnikova 


[Abstracter's note: Complete translation] 
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AUTHOR: Bagdasar'yan, Kh. S. 
TITLE: Theory of Reactivity of Radicals. I, New Interpretation of 
the Polar Effect in Copolymerization 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No» 4, pp» 503-509 


TEXT: A new method differing. from the Price theory was suggested, which 
takes into consideration the effect of conjugation and the polar effeot 

in radical reactions. Equations for the calculation of rate constants: were 
derived. The following equation (2) is given for caloulating. the aotiva- 
tion energy: B= Ata (OE, + bE.) where A is a constant, AE, and AE, 


are the localization energies for the atoms 1 and 2 in the radical and _ 
monomer and a? is a factor varying between 0 and 1. Fig. 1 shows the ; 
rate constant.of the addition reaction of the radicals to the double bonds 
as a function of the sum of localization energies at 60°C. In reactions of 
radicals containing hetero atoms it is necessary to take into account the 
acceptor - donor effect in the transition state. The following equations 
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are given for calculating the activation energies and rate constants:. 
“Bea + aM (05, + OE,) - (x, - ¥)" (5) and 
log k = C - v(AE, + OE.) + (x, - x5)? (6), where x, and x, are the 
acceptor = donor increments of the radical groups. The acceptor - donor 
effect at low activation energies leads to deviations from the Polyani 
rule. With allowance for localization energies of the electrons.in the 
initial and final radicals, the activation energy E may be caloulated from 


B= a, + ah (SB, -d8,) - a(x, -x,)? (7), 
where Ay and a are is oauvautee ievaeices 8 and 9 permit calculation of 
the constants of oo copolymerization of 7. and. rz, log Tap ™ von 
- bE) - (x, - X,) (8) and log Ta 7 b(AE, - dE,) - (x, - x,)° (9), 
where A and B are. the monomers, AE, and AE, the localization energies of A 


and B and x, and Xp the acceptor - donor increments of the monomers A and 
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B. The localization energies and acceptor - donor increments of monomeric 
and polymeric radicals are listed in Table 2. Equation (12) gives the 
constants for copolymerization of 3 monomers, A, B and Z: 


: r : 
eA. log —44 (12). 
AB ZA 


There are 2 figures, 2 tables, and 12 references: 4 Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED:. August 1, 1960 
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AUTHORS: Arest~Yakubovich, hk. ac, Bagdasar'yan, Khe S. 


Ne eee a F 


TITLE: Moscow International Symposium on Macromolecular Chemistry 
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, PP» 627-629 


TEXT: The International Symposium on Macromolecular Chemistry was held in 
Moscow on June 14-18, 1960. Three questions were treated: 1) polymer 
synthesis, 2) polymerization- and polycondensation processes and 3 

chemical transformations in polymers. A total of 170 papers and communica- 
tions were read. Three papers were read at the plenary session, among then 

one by N. N. Semenov on reactions common to polymerization processes and 

to polymers with conjugate bonds. S. Yeo Bresler, E. N. Kazbekov, and 

Ye. M. Saminskiy reported on the chemical behavior of macroradicals formed } 
during mechanical destruction of glassy polymers in vacuum. Kh. Se VU 
Bagdasar'yan and Z. A. Sinitsyna determined the reaction constants of 
reactions of polymer radicals such as, @oge, vinyl acetate, methyl 

acrylate, and acrylonitrile with various aromatic compounds, especially 

those containing nitro groups. F. Tides, I. Kendo and M. Azori (Hungary ) 
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Moscow International Symposium on s/195/60/001/004/015/015 ; 
Macromolecular Chenistry BO17/B055 | 
investigated the inhibition of styrene polymerization by trinitro benzene 


and its derivatives. G. A. Razuvayev, L. M. Terman, VY. R. Likhterov and 

VY. S. Etlis discussed studies on the kinetics and chemical mechanism of the 
thermal decomposition of several peranhydrides and perester radicals in 
various solvents. Some 20 papers were read on the subjects of ionic and 
stereospecific polymerization. S. S. Medvedeva and A. P. Gantmakher 
reported on an investigation on the kinetics and mechanism of polymeriza- 
tionsunder the catalytic action of organolithium compounds. A.A.Korotkov 
and collaborators investigated the polymerization of methyl methacrylate 
in toluene. K. Vesely, as well as Z. Zlamala and A. Kazda (CSSR) discussed 
cationic polymerization. V. Bogek (CSSR) described interesting results 

of polymerizing propylene on A1(CoH.). and mixed crystals of TiCl, or 


Ticl, with halides of metals of the groups II to VIII. B. L. Yerusalimskiy 


reported on the dependence of the structure of isoprene and butadiene 


polymers prepared with C Hog d + (¢ Hy) Me + TiC], as catalyst on the 


composition of the catalysts. V. A. Kargin and N. A. Plate showed that the 
polymerization mechanism depends on the nature of the solid phase and the 
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Moscow International Symposium on 8/'195/60/001/004/015/015 
Macromolecular Chemistry 3017 /B055 


monomer, Polymerization in the solid state was treated in papers by 

V. A. Kargin and V. A. Kabanov, A. V. Volokhina and G. I. Kudryavtseva. 

A. D. Abkin discussed polymerization under the action of radiation and 
the effect of radiation on polymers: Apart from these papers, numerous 
papers and communications were’ presented on the preparation and properties 
of new polymers and on various conversions in polymer chains. 


SUBMITTED: September 5, 1960 
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FTES: 


MILYUTINSKAYA, R.I.; BAGDASAR'YAN, Kh.S. 


Mechanisms of radical reactions, Part 6: Mechanism of the reaction 
between benzoyl peroxide and amines. Zhur. fiz. khim. 
no.2:405-412 F '60. (MIRA 14:7) 


1. Fiziko-khimicheskiy institut im. L.Ya.Karpova, Moskva. 
(Benzoyl peroxide) (imines) 
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BO020/3067 
AUTHORS: Sinitsyna, Z. A. and Bagdasar'yan, Kh. S. 
2h Pie RE ER Teese ean 
TITLE: Inhibiting Effect and Structure of Inhibitora, IV. 


Inhibited Polymerization of Aorylonitrile 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 12, 
pp» 2736-2741 


TEXT: In Refs. 1,2 the authors reported on the reactivity of various 
aromatic compounds to the polymethylaorylate- and polyvinylacetate 
radical by using inhibited polymerization. In this paper, the authors 
describe a similar study of the polyacrylonitrile radical. The initial 
rate of polymerization of acrylonitrile in dimethyl formamide was deternimd 
in the presence of various inhibitors and the mean chain length of the 
polymers formed was determined viscosimetrically. The rate of polymeriza~ 
tion Was measured dilatometrically with a degree of polymerization velow 
6%. Under these conditions polymerization proceeds homogencously. All 
experiments were made at 50°C in vacuo. Azoisobutyric acid dinitrile was 
used as initiator. The polymer formed was isolated from the solution by 
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adding an ether - heptane mixture (1:1), Viscosity was measured at 25°C 
in dimethyl formamide at different concentrations of the polymer, The 
results obtained are given in Table 1. They indicate that the ratio batween 
the rate of polymerization V and the Square root of the initiator concentre 
tion c is constant. Fig. 1 shows the dependence logly] on u2/¥ (lf denotes 
the concentration of the monomer) while Fig. 2 shows the dependence 1/P 
(P denotes the mean length of the polymer chains) on V/iM* according to the 
following equation: 2 2 . 

1/P = 1/2(1 +A) (k Jee) (V/te) + ky/k, 4 k5S8/k (2) 
where A the contribution of disproportionation in the bimolecular 
rupture, k_ the rate constant of the chain growth, kar and Ky the congtanta 


of the rate of chain transfer by the molecules of the monomer and the 
solvent, and Ko the constant of the rate of the total bimolecular rupture. 


Neither the rate of polymerization nor the molecular weight of the 
polymers were reduced by addition of diphenyl picrylhydrazine 

(0.0005 mole/1), aniline (0.22 mole/1), naphthalene (0.20 mole/1), 
phenanthrene (0.10 mole/1), m-dinitrobenzene (0.10 mole/l, and symmetric 
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trinitrobenzene (0.004 mole/l). Inhibition is observed. when adding anthra-~ 
cene, quinone, and dimethyl aniline to the reaction. The results of 
these. experiments are given in Table 2..The value ke} 2 for acrylonitrile, 


which was obtained by comparing the rate of polymerization with the rate 


of initiation, is 0.085. at 50°C. Table 3 gives the values ky/ g? (x, 


denotes the constant of the reaction rate of the polyner radical with the 
inhibitor molecule) and ky for some inhibitors at 50°C, In the absence of 


the polarity effect,’ the valuwof the ‘constant'k,' decrease in all 


inhibitors in the’ same order. There are 2. figures, 3 tablee, and 17 
references: 8 Soviet, 7 US, and 2 German. 


ASSOCIATION: Fiziko-khimicheskiy institut in. L. Yu. Karpova, Moskva 
; (Physico-chemical Institute imeni L. Ya. Karpov, Moscow) 


SUBMITTED: March 14, 1959 
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oar s/081/62/000/006/017/117 | ‘ 

: ; B166/B101 i 
{vee | | | 

i AUTHORS: Bagdasar'yan, Kh. S., Milyutinskaya, R. I., Trosman, E. Ae,: 
vKova,, V. A. 
TITLE: Quantitative studies of radical reactivity by the competitive 
reaction method 

_ PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 53, abstract 


| 
t 
! 
| 
6B360 (Tr. po khimii i khim. tekhnol. Gor'kiy no. 1, 1961, | ie 
49-647) i 

: 

| 


TEXT: Using a method described earlier (RZhKhim, 1960, no. 24, 96341), 
measurements were made of the relative rates of attachment of phenyl 
radicals to aromatic rings (rate constant k,) and of the separation rates | 


of hydrogen from alkyl benzenes by phenyl radicals (constant k,). Separa- 


tion of chlorine from carbon tetrachloride was taken as the standard 
' peaction (constant k;). fhe following values of the constants were obtained 


at 100°C (the first figure is k,/kz, the second figure is k,/ks) benzene 
 Cara5t/2 , Sd 
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0.235; - 3; nitrobenzene 1.0; 0.1; naphthalene 5; 0; toluene 0.48; 0.33}; 
isopropyl benzene 0.98; 0.85; polystyrene 0.62; 0.06. The polar 
substitutes - the electron-donor and electron-acceptor-~ activate: the 
phenyl rings. There is no marked separation of hydrogen from the aromatio |; 
rings. The rate of hydrogen separation from the alkyl groups of poly- 
styrene is considerably lower than it is from isopropyl benzene, which is | 
apparently attributable to the steric factor. [abstracter's note: Complete 
translation.| . 
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-_-BAODASHRIYAN, H.Se__ 
Energy of formation of a free benzoate radical. Zhur.fiz. 
khim. 35 no8:1774-1776 Ag "61. (MIRA 14:8) 


1. Fiziko-khimicheskiy institut imeni L.Ya. Karpova, Moskva. 
(Benzoic acid) (Radicals (Chemistry)) (Thermochemistry) 
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5.3630 B106/B101 ’ 
AUTHORS: Bagdasar'yan, Kh. S., and Borovkova, V. A. 
TITLE: Relative reactivity of vinyl monomers to the benzoate radical 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 10, 1961, 2306 - 2310 


TEX"; In a previous paper, one of the authors together with R. I. 
Milyutinskaya developed a method for determining the relative reactivity 
of vinyl monomers to the benzoate radical (Ref. 1: Kh. S. Bagdasar'yan, 
R. I. Milyutinskaya, Zh. fiz. khimii, 27, 420, 1953). This method is - 
based on the ability of the benzoate radical to form a phenyl radical and 
a molecule of carbon dioxide: PhC00°—> Ph’ + CO, (1). In the presence 


of a vinyl monomer, a competing reaction, the addition of the benzoate ra- 
dical to the double bond of the monomer, takes place: PhCOO" +M — > PhHCooM’ 
(2). By determining the CO, yield in the presence and absence of the mo- 


nomer, the ratio ko/k, of the reaction constants is obtained which is 


characteristic of the reactivity of the monomer to the benzoate radical 
Card 1/5 x 
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(Ref. 2: R. I. Milyutinskaya, Dis. In-t im. L. Ya. Karpova, M., 19583 
Ref. 3: Kh. S. Bagdasar'yan, Teoriya radikal'noy polimerizatsii (Theory 
of radical polynerization). Izd-vo AN SSSR, X., 1959). In the present 
paper, reactions of benzoate radicals with styrene and methyl me thacrylate 
are examined by the same method at various temperatures. In addition, the 
values of k,/k, for o€-methyl styrene and stilbene were determined, which 


practically do not homopolymerize according to the radical mechanism. The 


values of Ky for the latter two compounds were compared with the corre- 


sponding values of the typical monomers, styrene and methyl methacrylate. 
In the investigations, the co, yields were determined during the thermal 


decomposition of benzoyl peroxide in a mixture of carbon tetrachloride or 
benzene and the substance to be examined. The yields of benzoic acid and 
the resulting polymer were also determined. For the ratio Ky/ Ky) the 


following values were obtained at 100°C: for styrene 1.35 liters/mole, 
for o-methyl styrene 1.33 liters/mole, for methyl methacrylate 0.20 
liters/mole, and for stilbene 2.10 liters/mole. These values increase 
with decreasing temperature. From this temperature dependence the 
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difference of the activation energies of reactions (1) and (2) was deter- 
mined. It is 7.3 kcal/mole for styrene in carbon tetrachloride. The 
values of k,/k, indicate that the reactivity of the double bond in 


-methyl styrene is equal to that in styrene, and (referred to 1 reaction 
center 1.05 liters/mole) somewhat lower in stilbene. The fact that, in 
spite of this high reactivity of double bonds in of-methyl styrene and 
stilbene, no homopolymerization occurs at high temperatures is explained 
by the low activation energy and the resultant high reaction rate of de- 
polymerization. The low activation energy of depolymerization is due to 
steric hindrances. The considerable amount of benzoic acid produced by 
the decomposition of benzoyl peroxide in the presence of oé-methyl styrene 
or stilbene is evidently formed according to the following mechanism (e. 


g-, for stilbene): Ph* + Ph-CH=CH-Ph —> EP cu-éu-Ph (4), 
Ph 


. $ Ph ' F 
Ph >CH-CH-PhCOO ——> PhCOOH + py > C=CH-Ph (5). Radicals being more 
readily added to double bonds than to the benzene nucleus, the reaction 


PhCOO* + Ph--CH=CH-~Ph —> PROD? > cH-CH-Ph (6) is possible instead of (4). 
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Authors also examined the decomposition rate of benzoyl peroxide in 
benzene and carbon tetrachloride medium in the presence of styrene or 
methyl methacrylate (Table 2). Decomposition of benzoyl peroxide in the 
presence of styrene or methyl methacrylate proceeds at a lower rate in 
carbon tetrachloride than in benzene. This difference is even increased 
by rising temperature. At !00°C, the decomposition rate of benzoyl 
peroxide in benzene in the presence of styrene is considerably higher 
than in the presence of methyl methacrylate whereas at lower temperatures 
(60°C) the decomposition rates in the presence of styrene and in the 
presence of methyl methacrylate are of the same order of magnitude. 

There are 4 figures, 2 tables, and 12 references: 5 Soviet and 7 non- 
Soviet. The three most recent references to English-language publications 
read as follows: C. Barson, J. Bevington, D. Eaves, Trans. Faraday Soc., 
54, 1678, 1958; J. Bevington, J. Toole. J. Polymer Sci., 28, 413, 1958; 
C. Barson, J. Bevington, Tetrahedron, 4, 147, 1958. x 
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AUTYORS: Bagdasar‘yan, Kh. S., Izrailevich, N. S., and krongaua, Vy. A. 
TITLE: Intramolecular transfer of energy by radiolysis of alkyl 
benzenes 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no: 4; 1961, 687 - 890 


TEXT: The authors tried (1) to check the data by R. Schuler et al. (Ref. 5; 

see below) on the protective action of the phenyl ring in radiolysis; (2) 

to obtain additional data on this protective action. The yields of primary 
radicals in the -radiolysis of toluene, ethyl benzene, cumene, n-butyl 
benzene, n-octyl benzene, equimolecular mixtures of octane and benzene, 

and (for comparison) the radical yields of benzene, n-hexane, and n-octane 

were measured. The spectrophotometrically measured iodine concentration ae 


was 51074 - 51079 M. It did not affect the radical yield. BY repeatedly 
freezing up the substances in the vacuum, air was removed. Co served as 


irradiation source. The dose measured by an FeSO, dosimeter was 1-38-10 


ev/literssec, The data are given in Table 1 and compared with R. Schuler's. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


06/06/2000 CIA-RDP86-00513R000103010011-4 


EDs: PEEVE Sete aE SPOR ORE AT ERS Eases aera 


32305 
3/020/61/141/004/011 /019 
Intramolecular transfer of energy... B101/B110 


The additive yield was calculated from the equation Goad = 4G, + CG 


Ph Ph° 
Here, €,3 Con are the electronic fractions of the aliphatic chain and the 


A 


aromatic ring, respectively; Gay Con are the radical yields of alkanes 


and benzene, respectively. The remarkably low yield for toluene was 

checked several times by means of samples purified by various methods. The 
values found deviated only slightly from the data given in Table 1. 

Comparison of the data for octyl benzene and octane + benzene (i:1) permits 

the conclusion that the intramolecular transfer of energy in octyl benzene XN 
is more effective than the intramolecular energy transfer from the 

aliphatic chain of a molecule to the phenyl ring of another molecule. For 

the radical yield, the following is derived: 

Gaqa~ fe? E, (2/0 + ®)| (G, - aGp,/apy) (4), where 

O = (ky + Kapp [Pal )/ Ce; ‘ k,) (5). kj and kp, are the constants of the 


rate of formation of radicals from the corresponding excited molecules or 
groups$ ky is the deactivation constant: Kaph the constant of velocity of 


intermolecular energy transfer from the aliphatic chain to the phenyl ring; 
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[Ph] is the concentration of the phenyl rings; att the constant of velocity 


of intramolecular energy transfer from the aliphatic chain to the phenyl 
ring; a,» Ap, are the factors of proportionality, i. e., the yields of 
excited molecules per unit of absorbed energy. G naa - G was found to be 
a linear function of Ey: The straight line passes thrcugh the origin of 
coordinates. Therefrom, it follows that e/(1 + @) is approximately 
constant. An evaluation of the ratio a,/apy, confirms that the intra- 


molecular transfer of energy in octyl benzene txkes place more probably 

than the intermolecular energy transfer from aliphatic chains to phenyl 

rings. The statements by P. Avivi, A. Weinreb (see below) saying that e 
the energy transfer from polystyrene to 2,5-diphenyl oxazol or anthracene 

does not depend on whether the luminophore molecule is chemically bound 

to the polystyrene molecule do not contrad’.ct the above-mentioned opinion. 

The energy absorbed by the aliphatic chain is transferred to the 

neighboring phenyl ring of polystyrene. Luminescence arises due to the 
intermolecular energy transfer from the phenyl ring co the luminophore. 

There are 1 figure, 1 table, and 8 references: 1 Soviet and 7 non-Soviet. 
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The four most recent references to English-language publications read as 
follows: Ref. 5: E. Weber, P. Forsyth, R. Schuler, Radiation Res., 3; 
68 (1955); R. Schuler, J. Phys. Chem., 63, 925 (1959); A. Schapiro, J. 
Phys. Chem., 63, 801 (1959); P. Avivi, A. Weinreb, J. Chen. Phys., 27, 
716 (1957). 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 7 


PRESENTED; July 6, 1961, by S. S. Medvedev, Academician 


SUBMITTED: May 22, 1961 


Legend to Table 1: (1) substance; (2) data by Schuler; (3) data by the 
authors; Gap = G43 (a) benzene; (b) toluene; (c) ethyl benzene; (ad) 


cumene; (e) butyl benzene; (f) octyl benzene; (g) octane + benzene (1:1); 
(h) hexane; (i) octane; (k) note: mean values of G are given, 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4" 


Perry see 


10011-4 
"APPROVED FOR RELEASE: 06/06/2000 PS viictae mea en 


aay Sy BRE PEN. 2 Goan ete 
RISTO TWA SEED MG ETE ae See = = arin SPAR Meg gely eee 
ie PETS ISS FER, APRS BOR ee REI AI) ae a ay tae ee Se Bei jes er Nat Dieser reas cea leg era) 
SWEETS Ede RIA AR PT TS Fe mes: : 5 


5/84 4/62/000/000/007/ 129 
D290/D307 

AUPHOR : Bagdasar'yan, Kh. 9g, 

Lau #Jeviations from additivity in radiation Chemistry and 


their connection with energy transfer mechanisms 


SOURCE: Trudy II Vsesoyuznogo, Soveshchaniya po rad iatsionnoy khi- 
mii. od. by L. S, Polak, toscow, Izd—vo AN SSSR, 1962, 
52-63 _ 


uxT: The author reviews thie experimental results concerning the 
deviations from radiation-chemical additivity that occur in liquid 
phase systems containing organic Components, and discusses the ener- 
sy transfer mechaunisus that cause these tleviations. ‘the systems are 
divided into those Showing small deviations from additivity arid 
those Showing large deviations; this division reflects the different 
mechanisms that cause the deviations in the two classes, In certain 
cases it is necessary to consider intramolecular energy transfer as 
well as the various processes of intermolecular energy transfer, 
_there are 3 figures and 1 table, 
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AUTHORS: Bagdasar'yan, Kh. S., Izrailevich, N. 5. and Krongauz, 
Vir 


oc the 


TITLE : Intramolecular migration of energy in irradiated alkyl- 
benzenes 


SOURCL: Trudy II Vsesoyugnogo soveshchaniya po radiatsionnoy khi-. 
mii. ud. by L. 5. Polak. Moscow, Izd-vo AN SSoR, 1962, 
T0-75 


TSXT: The authors iieasured the rudical yields after the irradia- 
tion of toluene, ethyibenzene, cumene, n-butylbenzene, n-octyl- y 
benzene, bengene, n-hexane, n- athe oa and an equimolecular mixture cs 


of benzene and n-octane with Co 0 y rays; iodine was used as a ra- 
dical acceptor. In general, the radical yields were lower for the 
alkylbenzenes thun would ve expected if the yields were additive; 
in particular, the radical yield was much lower for octylbenzene 
than for the octane-benzene mixture. From these results the pro- 
_-babilities of intra- and intermolecular energy transfers are cal- 
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figure and 1 table, 


L. Ya, Kar pova 


(Physico-Chemical institute im. L. Ya. Karpov) 
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AUTHORS ; Bagdasar'yan, Kh. S., Krongauz, V. Ae, and Kardash, N. S. 

TITLE: The mechanism of ,rotective action of aromatic amines in the 
radiolysis of polymers. The sensitized formation of ion 
radicals of amines 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 1, 1962, 101 - 104 


XT: The protective action of j>-naphthy1l amine, pheny1-f-naphthy1l amine, 
Giphenyl amine, and triphenyl amine against destruction of polymethyl 


methacrylate (molecular weight vw7*10 andni0 ) caused by yeradiation was 


studied. 60°? was used as radiation source (6.6+10'% ev/liter-sec). 
Polymer films 100 thick with different contents of protective agent (up 
to 0.2 moles/liter) were subjected to y-radiation in vacuo at room temper~ 
ature and -196°C. The number Gof :.chain ruptures was determined on the 
basis of the mean molecular weight of the polymer after irradiation. The 
content of protective agent before and after irradiation was determined 
spectrophotometricaliy after dissolution and coupling with p-nitro-benzoyl 
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diazonium. The spectra of the films irradiated at -196°C were taken at 
the same temperature by means of a special quartz Dewar vessel as cuvette. 
Results: At room temperature, the number G-of:chain: ruptures is, in all 
cases, independent of the radiation dose; it depends on the amount of 
protective agent in the film. G is 1.7 with pure polymer; phenyl -/\-naph~ 
thyl amine in amounts of 0.2 moles/liter reduces G to 0.65. Similar 
results were obtained with the other amines. At -1969C, G depends to a 
limiting value on the radiation dose. At this temperature, G = 0.8 for 
pure polymer, and 0.4 with 0.05 moles/liter of triphenyl amine. at low 
radiation doses, the consumption of phenyl-{-naphthyl amine is 1-2 mole- 
cules per 100 ev energy. On irradiation at -196°C, the films are pink, 
green, or blue according to the amine content. The coloring is due to the 
formation of ion radicals in the amines which are not immediately 
neutralized by electrons at this temperature. The ion radicals are formed 
by transfer of the energy absorbed by the substrate (polymer, in this case) 
to the amine. The protective action of aromatic amines is explained by 
these energy transfers. There are 4 figures. The most important 
English-language references are: L. Wall, D. Brown, J. phys. Chen., 61, 
129 (1957); G. Lewis, D. Lipkin, J. Am. Chem. Soc., 64, 2801 (1942). 
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TITLE: Sensibilized formation of ion-radicals of aromatic amines in a 


the radiolysis of frozen organic glasses 
PERIODICAL! Akademiya nauk SSSR.. Doklady, v. 147, no. 6, 1962, 13996-1398 to 


i 
TEXT:: Continuing earlier studies (DAN, 144,101 (1962)), the formation of. 
cation-radicals was studied in organic glass frozen at -196°C and gamma- 


irradiated with 4.1*10!? ev/g*sec. This glass contained 0.005 mole/1 
diphenyl or triphenyl amine dissolved in isopentane and methyl cyclo- 
hexane. The glass became blue-green (absorption maximum at 670 my) and so 
the optical density increased proportionally to the dose up to ; 


7+1018 ev/g and then remained then constant. With a dose of 723°10'8 ev/g, 


the ivon-radical concentration reached a constant value at an amine concen- 
tration of 0.005 mole/1l.- The value of this critical concentration was - 
derived from tests with triphenyl amine. Taking the same value for the 
absorption coefficient of the triphenyl amine cation-radical as for tri- 
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tolyl amine, namely 1.19104, and using the optical density as found to be 


0.080, the result was C = 0.080/1.1*104-0.5 = 1.5°4079 nole/1. This value =~ 
.is by two orders less than ‘that for triphenyl in polymethyl methacrylate, 
owing to the electron-acceptor activity of.the eater group. The radiation , 
yield of the cation-radicals is 0.16 in relation. to the total energy ab- 
sorbed by the amine. This value, which is 10 times higher than the ener- 
getically possible values, confirms the earlier conclusion that the 
cation-radical formation is not due toa direct radiation effect on the 

amines. Addition of cel, increased the cation-radical yield from irra- 

diated diphenyl amine; the critical concentration was 0.05 mole/l CCl.. 


: 4 
It is still not clear why cel, had no effect on triphenyl amine. Even in 


13:3 mixtures of diphenyl and triphenyl amines, only diphenyl cation-radi- - 
cals was formed; the optical density at 670 mp was slightly reduced, but 

- the value 640 mu,‘which is characteristic of triphenyl amine showed no 
increase. This unequal behavior of the two amines confirms the absence 
of a direct radiation effect on the amines. Te energy transfer is 
directed toward the diphenyl amine which is the stronger electron-donor. 
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0.005 mole/1 additions of anisole, tetrahydrofuran and naphthalene proved 
ineffective. There are 4 figures. aa : 
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CHICHIBABIN, Aleksey Yevgen'yevich. Prinimali uchastiye: REUTOV, 
0.A.; KITAYGORODSKIY, A.I., prof.; LIBERMAN, A.L., doktor 
khim, nauk; BAGDASAR' YAN Kh. mane doktor khim, nauk; PLATE, 
N.A., kand. kim. nauk? Ki OLHS0V, M.N., kand. khim, ‘nauk; 
BOTVINIK, M.M., doktor khim. nauk; STEPANOV, V.M., kand. 
khim. nauk; MEL'NIKOV, N.N., prof.; DEREVITSKAYA, V.A., 
doktor khim. nauk; LIBERMAN, A.L., red.; SERGEYEY, P.G. 
[deceased]; ROMM, R.S., red.; SHPAK, Ye. G., tekhn. red. 


{Basic principles of organic chemistry] Osnovnye nachala 
organicheskoi khimii. Izd.7. Pod red. P.G.Sergeeva i A.L. 
Libermana, Moskva, Goskhimizdat. Vol.l. 1963. 910 p. 
(MIRA 16:10) 
1. Chlen-korrespondent AN SSSR (for Reutov). 
(Chemistry, Organic) 
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BAGDASAR'YAN, Kh.S,; NEPOMNYASHCHIY, A.I. 


Determination of absolute rates of chain growth and initiation in 
anionic polymerization of styrené. Kin.i kat. -4-no.1:60-66 Ja-F 1636 
(MLRA 16:3) 


de Fiaiko-khimicheskiy institut imeni L.Ya.Karpova,. 
(Styrene polymers) (Chemical reaction, Rate of) 
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Sensibilized formation of ion radicals of aromatic amines in 
the radiolysis of frozen organic glasses. Dokl, AN SSSR 147 
no,621396-1398 D 'é2. (MIRA 16:1) 


BAGDASAR'YAN, Kh, S,; SINITSYNA, Z. A. 


1, Fisiko-khimicheskiy institut im. L. Ya. Karpova. Predstavleno 
akademikom N, M, Zhavoronkovym. 


(Amines) (Resins, Synthetic) (Ganma rays) 
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NEPOMNYASHCHIY, A.I.; BAGDASAR'YAN, Kh.S, 
a = 


Effect of the nature of an alkali metal and of the solvent 
on the absolute rate constants in anionic polymerization of 
styrene. -Kin.i kat. 4 no.2;198-203 Mr-Ap 763. (MIRA 16*5) 


1. Fiaiko-khimicheskiy institut imeni L.Ya.Karpova. 
(Styrene) (Polymerization) (Alkali metals) 
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~_E 10703-63_ Jpeg BPH =) (Bar) ero) /an8-—tBeD0/H50 Fol eh He cee 
ACCESSION NR: -AP3002023 5/0195/63 1,/003/0 89/091 
AUTHOR: FshibyXlovich, Z. Vs; Krongauz, V. Asj Bagdasartyan, Kh. 8. 43 a 
“TITLE: Study of the radiolysie'of some hydrocarbons by gas chromatography and 
electron etic resonance , ; coe 
(SOURCE: Kinetika i katalis, v. 4, no. 3, 1963, 489-491 


vs TOPIC TAGS: radiolysis, hydrocarbons, gas chromatography, electron paramagnetic: ; 
resonance, alkyl benzenes, intramolecular energy migration, Gama rays, n-octane, . ae 
n-octylbenzene &§ 


ABSTRACT; ‘The purpose of this work was to verify earlier conclusions that alkyl- 
-benzenes'|are appreciably more stable to irradiationlthan expected when independent. 
radiolytit decomposition of side chain and ring is postulated. Analyses of data 
obtained showed that intramoleculear energy migration is at least five times more 
probable than intermolecular transfer. The main gaseous product of irradiation of 
n~octane’| an equimolecula: mixture of octane and benzene and n-octylbenzene with 
Gamma-ray’ from Co sup 60 was hydrogen in yield independent of dose up to 100 
megarad and falling in the sequence shown. The low hydrogen yield from n-octyl- 
benzene is ascribed to intermolecular migration of energy from side chain to 
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